Controlled release of hyaluronan oligomers from biodegradable polymeric microparticle carriers.
In the present study, biodegradable microparticles of blends of poly(DL-lactic-co-glycolic acid) (PLGA) and poly(ethylene glycol) (PEG) were explored as a potential carrier for the controlled release of polysaccharide oligomers. To this end, hyaluronan (HY) oligomers of varying molecular weights were incorporated into PLGA/PEG microparticles. Using a two-level fractional factorial experimental design, four microparticle formulation parameters, the amount of PEG included in the microparticles, the initial HY loading of the microparticles, the molecular weight of HY, and the molecular weight of PLGA, were studied for their influence on the incorporation and in vitro release of HY over the period of 28 days. The entrapment efficiencies were found to range between 10+/-1% and 24+/-2% depending on the initial loading and the molecular weight of the HY oligomer used in the fabrication of the microparticles. The HY was released in a multiphasic fashion including an initial burst release, followed by two separate periods of linear release. The normalized cumulative mass released during the burst release ranged from 25.1+/-9.2% to 93.0+/-0.7% and was found to be significantly influenced by the initial HY loading, the HY molecular weight, and the PLGA molecular weight. The initial period of linear release lasted from day 1 to day 14 and displayed normalized cumulative rates of release from 0.1+/-0.0%/day to 1.4+/-0.2%/day. During this period, PEG content of the microparticles and HY molecular weight exerted the greatest influence on the rate of release. Finally, the second period of linear release lasted through the final time-point at day 28. Here, the normalized cumulative rate of release values ranged from 0.2+/-0.1%/day to 3.6+/-0.7%/day and were dependent on all formulation parameters studied. These results demonstrate the potential of PLGA/PEG blend microparticles for the controlled release of HY oligomers.